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I. INTRODUCTION

Common or stool: sizes of metctl sheets are sometimes based on
aefinite tnicknesses of tne sheet, and freLiUently on definite v;eignts
per unit area. In some cases the sdn'’.e kina and grade of sheet metal
is made to more than one list of stock sices or sheet metal gage; .

In tnis country the same ga-ge is seldom used for a variety of metals
however. Tnis circuxar is intendea to furnisn information as to
the usual practice of AivieriCcJi rranufactur er s aitn re^^ard to stock
thicknesses of sheets of common metals or alloys. This information
haS hitherto been scattered, and similar compilations previously
made are largely collections of series of gage sizes only, tnose ap-
plying to wires oein^ given the most attention. Tais circular also
contains all available information with regard to manufacturing tol-
erances adopted by technical societies, manufacturers associations,
or used by leading manufacturers. There is apiearently considexaole
need for unifica-cion of _,jractice in standard sizes of metal sneets.

Txie principal gages for cheet mietal in use in tiie Uiiited States
^are : The United States Standard Gage for Sheet and Plate Iron and
Steel, the Galvanized Sneet Gage, tne Airerican Dire Gage (Broun and
Sharpe), the Tin Plate Gage, and the Sheet Zinc Gage. The informa-
tion and data incluued in tnis circular pertain to tne application
of tnese gages to Various metals. There are also included nerein
the principal foreign gages for sheet metal, nai'-'el'^' the Birmingham
.Gage, B. G. , and the Paris or Frencn Gage.

In the base of tnickness ,ges, the w'eigiits per square foot
I'given in the tables are based on specific gravities most 'widely
accepted as oeing correct for rolled sheets at 20°C or 68°F.

II. IRON AND STEEL SKE^T AND PLATE

1. Tne United States Standard Gage for Sheet and Plate
Iron and Steel

^
The United States Standard Gage for Sheet and Plate Iron and

If* Steel is the legal standard used in determining duties and taxes
i-,
levied by the United States, and is tne recognized commercial stand-

II

did for all uncoated sheet and plate iron and steel. It is a
ji weight gage, having been based upon weignts per square foot in ounces.
“Ehe provisions of tne Act of Congress, approved March b, 1895, (27
Stat. L.

, 746), establishing this gage a-re as follows:





A. At ACT ESTAELISKIHG A STANDARD GAGE FOR SHEET AND PLATE IRON AJs'_ STEEL

Be it enacted by the Senate and Houoe of Representative of the United States

of America in Congress assembled. That for the purpose of securing uniformity, the

follo'.ving IS established as the only standard gage for sheet and plate iron and

stettl in the United States of America, namely:-

Numb er
of gage

Ai^proxirfiate
thickness in
fractions of

sn inch

Approximate
thickness in
decimal parts

of an inch

A^..proxirfiate I

thickness
in

millimeters

Wei^t
per

square
foot in
ounces
avoirdu-

Weight
per

square
foot in
pOUTidS
avoirdu-
|'0 1 R

V/eight
per
square
foot in
kilo-
grams

0000000 1-2 0.5 12.7 320 20.00
r

9.072
1

000000 15-32 11.90625 300 16-75 6.505
i

00000 7- lb • 4375 11.1125 280 17 50 7-963
1

0000 13-32 .40b25 I0.3ia73 2o0 15 .

000 3-S •375 9.525 240 15 d .804 I

00 11-32 .34373 8.-73125 220 13.75
0

. 5-15
, 3125 7-9375 200 12.50 5-57

1 9-32 .28125 7-14375 ISO 11.25
2 17-64 .265625 6-746875 170 10.625 4.S19

1-4 .25 6.35 IbO 10 4.536

4 15-64 .234375 5.953125 150 9-375 4.252

5 7-32 .21875 5.55625 140 8. 75 3.959
6 13-64 .203125 5 -159375 130 8.125 3.b&5

7 3-16 .1875 4.7625 120 7-5 3.402-

s 11-64 .171875 4.365625 110 5.875 3.11s

9 5-32 .15625 3.96S75 100 6.25 2.835
10 9-54 .140625 3. 571675 90 5.625 2.552
11 1-8 .125 3.175 50 5 2.26s
12 7-64 .109375 2.77S125 70 4.375 1.984
13 3-32 •09375 2.36125 faO 3-75 1.701

Weight 'Weight
per
sqUoXe

kilo-
rams

pex
\ square
I'meter in
'pounds
avoirdu-
IPOis

91.
85.4-4

79.35
73.24

67 . 13
bl.03

51. 88
48. 82

4-5 « 77
42.72
39.57
3b. Gg

33.37

30.52
27.46
24.41
21.35
18 . 31

215.2s
201. &2
l6c . 37
174.91
lb 1 . 4b

- Oo
134.55
121.05
114.5,
107.64

100.91
94.1s
87.45
80. 72
74.00

57-27
50-5:3
53. 82
47.09
40.30

l4 5-64 .075125 1.954375 50 3.125 1.417 15 - 26 33.64
15 9-128 .0703183 1-7559375 45 2.8125 1.276 13.73 30.27
15 1-16 1.5373 40 2-5- 1.134 12.21 26 .91

17 9-lbO .05625 1.423 75 36 2.25 1.021 10.99 24.22
IS 1-20 .05 1.27 32 . 2. .9072 9.765 21.53

19 7-160 .04375 1.11125
'

26 1-75 .7988 8. 544 18.84
20 3-80 .0375 .9525 24 1.50 .6804 7-324 16.15
21 11-320 .034375 .873125 22 1.375 .6237 6.713 14.60
22 1-32 .03125 793750 20 1.25 .557 6.103 13.46
23 9-320 -.026125 • 714375 18 1.125 .5103 5-493 12.11

24 1-40 .025 .635 16 1. .4536 4.SS2 10.76

2b
7-320
3-160

.021375

.01375
.555625
.47625

14
12

.075
-75

.39M

. 3402
4.272
3.6b2

9.42
8.07

27 11-640 , 0171875 .4365625 11 •5875 .3119 3.357 7.40
28 1-64 .0156 25 . 395S75 10 .625 .2835 3.052 b . 73

29 9-640 ..0140625 .3571875 9 .5625 .2551 2.746 6.05
30 1-80 . 0125 • 3175 8 .5 .2268 2.441 5-38
31 7-640 .0109375 .2775125 1 .4375 .1984 2.136 4.71
32 13-1280 .01015625 .25796875 b-Xj 2 .40625 .1843 1.9S3 4.37
33 3-320 .009375 .23S125 6 .375 .1701 1.831 4 .o4

34 11-1230 .00359375 .21828125 5-1/2 . 34375 • 1559 I.67& 3.70
3.3635 b-b40 .0078125 .1084375 5 .3125 .1417 1

.
5^6

36 9-1280 .00703125 .17859375 4-1/2 .28125 .1276 1.373 3. 03
37- 17-2560 . 0066 40625 .168671875 4-1/4 .265625 .1205 1-297 2.87
38 1-lbO , 00625 .15875 4 •25 .11 34 1.221 2.69

And on and after July first, eighteen hundred and ninety— three, the same and no other s.iall

shall be used in determining duties and taxes levied by the United States of America on sheet
and plate iron and steel. But this act shall not be construed to increase duties upon any
articles which may be imported.

Sec. 2. Tht*t cne Secretary of the Treasury is authorizad and required to prepare suit-
s-c-e standards in accordance here-vith.

Sec. 3. That In the practical use and application of the standard gage hereby estab
lisned a variation of two and one-half per cent either way may be allowed.

Approved, ilarch 3, 1893.
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B. Approximate Thicknesses of Steel Plates and Sheets

Tiie thicknesses given in the law as .appropriate equivalents
were based upon the density of wrought iron of 0.S778 pounds per
cubic incn» or 480 pounds per cubic foot. Since the U.B, Stand-
ard Gage Was established, wrought iron has been almost entirely
superseded, by steel, for sheets. Tne density of steel is gener-
ally agreed oy various authorities to be C.8S83 pounds per cubic
inch cr 489.6 pounds per cubic foot. The approximate thicknesses
of both wrought iron and steel sheets are given in Table 1. and are
based upon tne above Values, but attention is directed to tne fact
that the density of commercial hot-rolled steel v.aries considerably
a,nd is usually less than 0.2855 pounds per cubic inch, the density
of forged steel. Gold rolled steel sheets are said to have a
greater density than 0.2853; howsver, to samples of full pickled
full cold- rolled sheets showed an average density of 0.2833 pounds
per cubic inch. Until a more representative value for hot-rolled
sheets can be agreed upon, it is thought advisable to continue the
use of the value 0.2853 pounds per cubic inch.

The action of the rolls on hot metal tends to decrease the den-
sity of the material, and of tv/o sneets of different thicknesses
rolled from tne same material, the thicker sheet is always the
denser. This effec.t is not easily explained. A similar reduc-
tion in density has been noted in hard drawn steel .vire. In this
case tne reduction has been shovm to be smaller, the greater the
carbon content of tne sample. (Ref. liber den Einfluss uer Mecnan-
ischen Form.gebung auf die Eigensnaften von Eisen and Stahl, by P.

Goerens, Stahl und Eisen, Inarch 13, 1913, Vol. 35, No. 11, pa^es
438-444). Reductions in density as follows were found by Goerens:

0.0012 lbs. oer cu.in. for steel having 0 . 07^0 C.

.0009 " '» » « »' C.

.0002 » ’« » » " " •' .78% G.

In Table 1 the approximate thicknesses and weights are given,
for practical use, only to the number of decimal places warranted
by the precision of measurement ordinarily attainalcle, and the
usual variation in density. Also, the sizes above No. 38 are in-
cluded- Which have become standardized oy custom, but were not-

included in the Congressional enactment.





Table 1. - United States Standard Gage for Sheet and Plate
Iron and Steel, and Extension

Number
of gage

App roximate
thickness
in frac-

tions of an
inch

''louaht iron
Approximate
thickness

in decimal
parts of an

inch

A-pproximate
thickness

in
Millimeters

“3330303" l/^ 0. 500 laTTO

1

OOOOOC 15/32 . 469 11.91
00000 7/16 . 458 11. 11

0000 13/32 . 406 10. 32

000 5/8 .375 9.62
00 11/52 . 544 8. 73

0 5/16 .312 7.94
1 9/32 .2313 7. 14

2 17/64 . 2856 3"; 75
5 1/4 . 2500 6.35
4 15/64 . 2544 5.95
5 7/32 .2188 5. 56

6 15/64 . 2031 5. 16

7 3/16 . 1375 4.76
8 11/64 . 1719 4.37
9 5/32 .1562 3.97

10 9/64 .1406 3. 57

11 1/8 . 1350 3, 18

12 7/64 . 1094 2. 778

15 3/32 ,0938 3. 381

14 5/64 .0781 1,984
15 9/128 .0703’ I 4 Vbb

16 1/16 . 0635 1 . 588

1? 9/160 .0562 1.429
IS 1/20 .0500 1,270
19 7/160 .0438 1.111
20 3/60 .0375 0 . 95s
21 11/320 .03 44 .87.5

22 1/38 .0312 . 794
23 9/530 . Gobi . 714
24 1/40 .0250 . 6b b

25 7/320 .0219 . 556
26 3/160 .0188 1476

. 37 11/64C .0173 ' .137
25 1/64 .0156 . 397

9/640 .0141 .3 57

30 1/80 . 0125 .318
51 7/640 .0109 .276

32 13/1280 ,010i . «j56

53 3/320 .0094 . 356

54 11/1280 .0086 . cl&

55 5/640 .007 3 . 198

36 9/1280 ,0070 . 179

57 17/2560 . 0066 .169

38 1/lCO .0062 . 159

59 15/2560 .0059 . 149

40 7/1280 .0055 .139

41 27/5120 .0053 . 134

42 13/2560 .0051 .

25/5120 .0049
1

.124

n/ 5/640 .0047 1 .119

Approximate
thickness

in decimal
parts of an

inch

Steel
Approximate
triickjiess

in
millimeters

0. 490
, 460
.429
. 590
, 568
.557
. 506
, 2753
.2604
.2451
, 2298
. 2145
.1993
. 1858
. 1685
,1553
.1579
. 1236
. 1072
.0919
,0766
.0665

. .0615
.0552
.0490
.0439
.0566
.055 7

. 0506

.0276

. 0245

,

.0214

.0184
A 0163
.0155
,0133
. 0123
.0157
.0100
.0092
, 0084
.0077
.0069
.0065
.0061
.0057
.0054
.0052
.0050
.0043
. 0046

12. 40
11.67
10.90
10.12
9, 54
8. 56
7. 78
7. 00
6,62
6 . 3o

,

5. 84
5. 45
5.06
4. 67
4.28
5.89
5. 50
5.11
2. 724
3. 555
1.946
li 751
1. 557
1'. 401
1.245
1.090
0.954
,856
, 778
. 700
. 625
, 545
.467
. 428
.389
. 5 50

.511
, 272
.a55
. 23 5
.214
.194
. 175
.165
. 156
.146
.136
.131
. 126'

. 122

.117

u

Weight
per square
foot in
ounces

avoirduuoi
523
300
280
260
240
220
200
180
170
160
loO
140
130
120
110
100
90
80
70
60
50
45
40
36
32
28
24
22
20
18
16
14
13
11
10
9
8
7

6-1/2
6
5-1/2
5
4-1/2
4-1/4
4
3-5/4
3-1/2
3-3/8
3-1/4
3-1/8
3

iron and Steel
Weignt weight weight Weight

“

per sCiuar

e

per square per square per square
foot in foot in meter in meter in

s

pounds
dvoiilciupois

kilograms kilograms pounds
avoirdupois

idO- 0(J

18.75
9.072 97. 65 —215.3
8. 505 SI. 55 201.8

17. 50 7 . 963 85. 44 188.4
16.25 7.371 79.33 174.9
15. 00 6. 804 75.24 161. 5
13. 75 6.237 67.13 148.0
12. 50 5. 670 61.03 154.6
11.25 5.103 54.93 121.1
10. 62 4.819 51.88 114.4
10.00 4. 556 48. 83 107. 6
9.575 4.252 45.77 100.9
8. 750 3.969 42.72 34.18
8.125 5. 68id 39. 67 87.45
7. 500 3 . 402 36.62 80. 72
6. 875 3.118 33. 57 74.00
6,250 3. 855 30. 52 67,27
5.625 2. 552 27. 46 60.55
o.OOO 3.368 24.41 55. 82
4.375 1.984 21.36 47.09
3.750 1.701 18.31 40.36
5,125 1. 417 I 5 . 26 53, 64
2.812 1.276 13. 73 30.37
2.500 1. 134 12. 21 26.91
2.250 1.021 10.99 34.22
2.000 0. 9072 9- 7 60 21. 53
1.750 .7988 8. 544 18. 84
1. 500 .6804 7.324 16.15
1.375 .8237 6. 713 14. 80
1.250

. 567Q 6. 105 15.46
1.125

. 5103 5. 495 12.11
1.000 . 4536 4. 882 10.76
0.8750 .3969 4.372 9.42

. 7500 .3402 3. 662 8.07

.6675 .5119 5. 3o7 7.40
V 6G50 . id 83 5 3.052 6» 73
. bbbo . 3551 2. 746 6.05
.oOOO • 23 68 2. ^41 5,38
.4575 .1984 2.156 4,71
.4062 .1843 1.983 4.37
.5750 .1701 1.B51 4. 04
.5438 .1559 1.678 3.70
.5125 . 1417 1. 526
.2812 .1276 1.373 5.03
.2656 . 1205 1.297 2.87
.2500 .1154 1. 221 2. 69
-2344 .1063 1. 144 3.53
.2188 .0992 1.068 2.35
.3109 .0957 1.050 2.27
.2031 .0921 0.9917 2.19
.1955 .0836 .9536 2. 10
.1875 .0850 .9155 2.02
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C. Permissible Variations in Weight and Thickness

Manufacturers have found considerable difficulty in keeping
within the tolerance of plus or minus 2-1/2 per cent specified
in the law establishing the U,S. Standard Gage for Sheet and Plate
Iron and Steel, particularly on the heavier sheets. As the law
does not make this tolerance mandatory for commercial purposer
the Association of American Steel Manufacturers have adopted the
following specifications regarding permissible variations in weight
and gdge:

(a) The sectional area or weight of each structural shape, and .

of each rolled-edge plate up to and including 36 in. in width, shall
not vary more than 2.5 per cent from theoretical or specified
amounts.

(b) The thickness or weight of each universal plate over 56 in.
in 'Width, and of eacn sneared plate, shall conform to the schedules
of permissible variations for sheared plates. Manufacturers.*- Stand-
ard Practice* given in Tables 2 and 3. One cubic incn of rolled
steel is assumed to wei^h C.2833 lb.

(c) Fhen ordered to MEIGHT per square foot, the weight of eacn
lot in each shipment shall not very from the weight orderea more
than tne amount given in Table 2.

(d) When ordered to THICKNESS, the thickness of each plate shall
not vary more than 0.01 in. under that ordered. The overweight
of each lot in each shipment shall not exceed the amount given in
Table 5.

Tables of permissible rolling variations in v/eight and thickness
of sheared plates vwere adopted by the Association of American Steel
Hanufadturers in 1896. Tnese tables vi/'ere revised from time to time
the latest revision as to percentages of over-weight being xmade
in 1916. The 1916 revision was adopted b^'' the American Society
for Testing Materials, and the tables appear in the following of its
specifications

:

Standard Specifications for
II n II

It II II

II II If

II II I!

It II II

II II It

Tentative " ”

II II II

Structural Steel for Bridges, 1916;
” Nickel Steel, 1916;
^ Steel for Buildings, 1916;
” » » Locomotives, 1916;
» '* »» Cars, 1916;
" " '• Ships, 1916;
" Boiler and Firebox Steel

for Locomotives (Table 3 only), 1918;
Steel Plates for Forge Welding, 1921;
Boiler and Firebox Steel for
Stationary Service (Table 3 only), 1918.

In 1921 and 1922, the Association of American Steel Manufacturers
adopted the following ©pdifidations and additions to tne tables,
which have not been aaopted by tne American Society for Testing
Materials, although some of them are under consideration:

(Turn to page 8).





Tdole 2. Permissible Variations of Plates Oruered to ’.eiyht

Ordered

Permissible Variations in Average iVeiDhts P
Foot of Plates for Vidtns Given

Expressed in Perceniapes of Orderea "eii;

er a.:iuare

Pt s

v,'ei =>nt , Under 4B to oO to to 54 to 96 to "108 to I3D to 13tfi in.

;ounas 48 in. 60 iri. 72 i-i. 84 in. S6 in. 108 in. 13C in. 152 in. or
1 s^iuare foot exc 1. exol. e \ e..c( excl. excl. excl. over
r Over Uauer Over Under Over Under Over Under Over Under over unaer Over Under Over Under Over Under

Unuer 5 5 5 5.5 3 6 3 7 3

5 ’CO 7. i Excl. 4. 5 0 5 5 5. 5 3 6 3 . .
*

.
, .

7. 5 to 10 " 4 o 4. 5 3 3 5 5.0 5 6 3
7 5 8 3 , . , ,

10 to 12. 6 " 5. 5 3. 5 4 3
'

4. 5 3 5 3 5- 5 3 6 3 ? 3 8 3 9 3
12. 5 to 15 " 5 3. 5 3. 5 2. 5 4 3 4. 5 5 5 5

5. 5 3 6 3 7 5 8 3

i5 to 17.5 " 0 F: 3 3, 5 3. 5 3 . 5 4 5 4.5 3
5 5 o. 5 3 6 3 7 3

17. 5 to 30 " 3. 5 3 3.5 3, 5 7 3. 5 3. 5 3. 5 4 3
4. 5 3 0 3 5.5 3 6 3

SO to 35 "
<2 2. 5 2 3. 5 3. 5 3 3. 5 3. 5 3, 6 4 5 4, 0 5 5 3 5. 5 5

to 30 "
4> Cj s 3 2. 5 3 3. 5 2. 5 3 a. 5 0* 5 3 4 5 4* o 3 5 3

iC to 40 " 3 3 o 2 3 c. o 3 3, 5 o, 6 3 3* o 3,

5

3 4 5 4. 5 3

tC or over k> Cl 3 2 3 3 3 3. 5 3 3, 5 3, 0 5 3. 5 u. 5 3 4 3

I.'.e ./eigiit per sii'a^re foot of inuiviuual plates snail not vary Irora

tie oiasred weight by more then 1-1/3 times the amount given in this
tdble.

T-.e terra "lot" eg^.lieu to -'.is table means all of tne plates of each
ci’ou^^ -idt.. ahd t;i'ou-‘ 'veignt.

Table 3. PerriissiDle Oven/eignts of Steel Plctes Ordered to

Thicki:ess.
Permissible edoess in average vieiants yer square foot

of plates for iiidths jiven, e->^)rassed in peroento,ges

of .nominal weigntt;Or.u.erea

Tni j.\.*e33,

I -3_.SS

Under
48 in.

46 to
60 in.

exol.

60 to
72 in.

exol.

7.i to
34 in.

exol.

64 to
96 in.

end.

Under 1/

8

9 10 13 14 ..

1/6 to 5/16 xcl. 6 9 10 12
3/15 to 1/4 II 7 8 9 10 lo

1/4 ro 5/16 . II 6 7 8 9 10

5/16 GO 3/

8

II 5 3 7 8
5/8 to 7/16 11

4. 5 5 5 7 8

7/16 to 1/3 II 4 4. 5 5 6 7

1/3 to 5/3 11 3. 5 4 4. 5 5 6
a/o to 5/4 li 3 3. 5 4. 4 . 5 5

o/4 to 1 11
.i. 5 3 3. 5 .X -i. 5

1 or over 0, 5 2. 5 5 3 . o 4

95 to
108 in.
excl.

1O8 to
laO in.
eccl.

i'3U ’t'o

132 in.

e xcl

.

1^2 in.

or
over

12’ I4 16 i9
10 12 14 17
9 10 X Cl 15
8 9 10 13
7 8 9 11
6 7 8 9
5 6 7 s
4. 5 5 6 7_

Tne terra

f,rou. '.iath
"lot" ^pplie>j. to t/iis table
-nd „roup thickness.

cans all of tne dates of eaon



I
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(e) Tne nec^ain^ for the l,^st v/idtn ^roup of tacles '6

choiit^ea to reaa - ”132 incnes to 144 incnes exclusive”

i

; !
^ ^ c^hpiy to reGtan;^ular plates oiiiy.

^ ^
^ O 4 - . .

i 6

Taoles Sis not to oe used ,:nen a rr^inlrriurn tnicxness at ea^es
ie re-*uirea.

to ce adieu to Table 3: ”Tne 'viath
to £a^e snail not vary frorr* the nor.'.lnal

the jjiount .^iven in tnis taole".

(h) Tne folio ,ing note is
of inaiviaual plates oraered
-,vei,^.t r.ore tnoTi 1-1/3 tines

2. Galvanized Sheet Gage

Tne Golvanizeu Sneet Gat^ei viven in
Unitea States Stanaard Gage for Sneet •,

ounces e^paare foot being .oddea to !

C'f a a.iven naae nunoer of tne United StO— ' &—

o

mine tne wei;-ntV. ^^er c-iUare foot of the
tne Galvanized Sheet Gage.
U.xited States, navin:

w

j 1.

Tnis
been establisnea

Vi iz-.n; galvonizea sne^t to corrosion re
a/.a ,siy.t of ooatiag. T.'.e -.Teigr.t of
at. <5-1/ a o'^oces per sguare foot; tne so
.v'eight of 2 ounces is gaite comnon,
for minimum v/eignt of coating are given

Taole 4, is basea u^>on tne
,na Plate Iron ana Steel; 2.0
ne '7ei,yit per square foot
tea St anUara Ga^C) to aeter-

correoponding ^age numoer of
is consiaered stanuara in tne
oy crastbr/i. Tne resistance
:p enas o o tn e pur it*/, even c e s s

coating is selaom as great
ecificatio.i of a minirrram

h'aT/ Departrent o..eci fi cat ions
in Column 4 of the taole.

-umoer
of

rj

9
10
11
12
13
14
io
lb
17
18

20
<5i

22
23
24
<.5

26
27
iSC

•/ r
j

31

3^
v.Javy De...5/:tr

2
,
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III. COPPER, BRASS, AND ALUi.'INUM SHEETS

1. American Rire Gage

The American hire Gag,e is extensively^ used in tne Uniteu States
for ne_-..rly all non-ferroue sheets, particularly copper, Crass,
aluminum and nickel-silver (German silver) sheets, as n'eH as for
wire of the sjjne materials. It \7as devised by J, R. Brovtn and
Lucian Sharpe, founders of the Broun and Snarpe Manufacturing Com-
pany, in 1856 and was adopted by the Association of Brass I'lanufac-
turers in February 1857, eight of the leading brass manufacturers
signing the resolutions. Its gage numbers, like those of the
United States Standard Gage and many other gages are retrogressive,
a larger number denoting a smaller size. The gage is based on a
simple mathematical l;i,u of geometrical progression, wnich may be
ejqpressed in either of three following manners

(a) The ratio of any size to tne next smaller is a constant
number, namely tne Z'9th root of . 46Q = 1.1329522,

.005
(b) The difference bet'ween any two successive sizes is a con-

stant percentage of the smaller of the two sizes, namely .1229522,
(c) The difference between any two successive sizes is a con-

stant ratio times the next smaller difference between tv7o success-
ive sizes, namely 1.1229522,

When the gage was developed the size No. CQOO was defined as
0.4600, cFid of No. 56 as 0,006 inch, and it was specified that there
should be 5S sizes between the t'wo which should advafice by geomet-
rical progression. -T>ie sixth pother of the ratio 1.1229322 is
2,0050, so that the thickness and consequently the weight per unit
area of a sheet six. timesaheaviery... is approximately tvvice as great,

A. Approximate Weights per Square Foot

In Table 5, tne size numoers and thickness of the American Wire
Gage are ^iven, to^^etner with the approximate weignts per square
foot of foiled copper, brass and aluminum sheets. Tne 'jeie’nts of
copper sheets given in this tAole are based on tiie specific gravity
5.89 gra.ms per cubic centimeter, or 555 puunds per cubic foot, since
that is the value adopted as stcwidard by the American Institute
of Electrical Engineers aud by tne Ins ernational Electro- Technidal
Commission; also adoptee by the American Sooiet;^' for Testing Ma-
terials for hare, drawn copper wire and annealed copper. Tne weignts
given in the t.^ble are, tnerefore, for cold rol?.ej. una annealed
copper Sxieets. Hot rolled copper plates having a tnickness of
o/l6 inen, and over are about l/2 per cent aeavier, tne specific
gravity being 8.94 g, per cc. or 558 lbs, per cubic foot, according
to A.S.T.H, Standard Soecifications for Locomotive Fireboxes, ISIR.
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I The weights of brass sheets are based on the specific gravity
|8.56 grams per cubic centimeter, or 554 pounds per cu^ic foot, whicn
Pis the value for rolled yello’w brass given in the Smicnsonian Tables,
[,1920. The \7eights of aluminum sheets are based on tx.e specific
gravity 2.70 grams per cubic centimiet er , or 168.6 pounds per cuDic
[foot.

Copper sheets are fre'puently made in definite weights per square
foot. This practice is quite comunon in the Heavier flat sheets.
Table 6 shows the corresponding approximate thicknesses, wnich are
based on a density of 8. 39 grams per cubic centimeter or o65 lbs.
per cubic foot.

Copper sheets can also be ootained in fractional inch sizes
varying by sixteenths of an inch from 1/16 to 2 inches. Also the
Birmingnain or Stubs wire gage has been used in designating sizes of
copper sneets.

3. Permissible Variations in Thickness and Weight

Tne available data as to tolerancesapplied to copper, brass, and
aluminum sheets are given in Tables 7, 8 and 9* These tables were
taken from specifications of the American Society for Testing Ha-
terial, and of the Aluminum Company of America.

V-
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Table 5. - American Wire Gage, - Weights of Copper, Brass and
Aluminum Sheets and Plates

1 2 3 4 5 6
Thickness

Number in decimal Thickness Approximate weight per square
of parts of in foot in -pounds avoirdupois

gage an inch millimeters Copper Brass Aluminum

0000 0.4600 11.68 21.27 20.48 6.461
000 .4096 10.40 18.95 18.24 5.754
00 .3648 9.266 16.87 16.25 5.124
0 . 3249 8.252 15.02 14.47 4.563
1 .2893 7.348 13.38 12.88 4.084
3 .2576 6.544 11.92 11.47 3.619
3 .2294 5,827 10.61 10.22 3.223
4 ,2043 5.189 9.449 9.098 2.870
5 . 1819 4.621 3.415 8.102 2.556
6 .1620 4.115 7.493 7.215 2.276
7 .1443 3.665 6.673 6.425 2.027
8 .1285 3.264 5.943 5.722 1.805
9 .1144 2.906 5.292 5.096 1.607
10 .1019 2 . 583 4.712 4.537 1.431
11 .0907 2.305 4.197 4.041 1.275
12 .0808 2.053 3,737

'

3.599 1.135
13 .0720 1.828 3.328 3.205 1.011
14 .0641 1.628 2.964 2.854 0.9001
15 .0571 1.450 2.639 2.541 .8016
16 .0508 1.291 2.350 2.263 .7138
17 .0453 1.150 2.083 2.015 .6357
18 .0403 1.024 1.864 1.795 .5661
19 .0359 0.9116 1.660 1,598 .5041
20 .0320 .8118 1.478 1.423 .4489
21 .0285 .7230 1.316 1.267 .3998
22 .0253 .6433 1 . 172 1.129 .3560
23 .0226 .5733 1.044 1.005 .3170
34 .0201 .5106 0.9296 0.8951 .2823
25 .0179 .4547 .8279 .7971 .2514
26 .0159 . 4049 .7372 .7098 .2239
27 .0142 .3606 .6565 ,6321 .1994
28 .0126 .3211 . 5846 .5629 . 1776
29 .0113 ,2859 . 5206 . 5013 .1581
30 .0100 .2546 .4636 .4464 .1408
31 .00893 .2268 .4129 .3976 .1254
32 .00795 .2019 .3677 . 3540 .1117
33 .00708 .1798 .3274 .3153 .09945
34 .00630 .1601 .2916 .3807 .08855
35 ,00561 .1426 .2596 .2500 .07886
36 .00500 .1270 .2312 .2227 .07023
37 .00445 .1131 .2059 .1983 .06255
38 .00396 .1007 .1834 .1766 ,05569
39 .00353 .0897 . 1633 .1572 .04960
40 .00314 .0799 . 1454 .1400 .04416
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Table 6. - Copper Sheets Furnished in Weights per Square Foot.

1 2 1 2
Weight per Approximate Weight per Approximate

sauare foot thickness square foot thickness
Ounces Inch Founds Inch

2 0.002V 5 0.1081
4 .0054 5 1/2 .1189
6 .0081 6 .1297
7 .0095 6 1/2 .1405
8 .0108 7 .1514

9 .0123 7 1/2 . 1623
10 .0135 8 .1730
11 .0149 8 1/2 .1838
12 .0162 9 .1946
13 .0176 9 1/3 .2054

14 .0189 10 .2162
15 .0803 11 .2378
16 .0216 12 .2595
18 .0243 13 .2811
20 .0270 14 .3027

24 .0334 15 .3243
26 .0351 16 .3460
28 .0378
32 .0432
36 .0486

40 .0541
44 .0595
46 .0623
48 .0649
52 .0703

56 .0757
64 .0865
72 .0973
76 .1027 . .
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Table 7. - Permissible O^^er'-veights of Copper Plates for Locomo-
tive Fireboxes, Ordered to Thickness.

Standard Specif ications, American Society for
Testing Materials, 1918

Ordered
Thickness.

Weight,
lb. per

Permissib!
Square F(

Expressed

le Excess in Average Wei
DOt of Plates for Widths

in Percentaeres of Nomin

ghts ^©r
Given

al Weights
•

* sq. ft

.

Under 75
in.

75 to 100
in. . excl

.

100 to 115
in. . excl

.

115 in. or
over

Inches
5/16 14 . 53 8 12 16
3/8 17.44 7 10 13 i?
7/16 20.34 6 8 10 15
l/s 23.25 5 7 9 13
9/16 26.16 5 6.5 8.5 11
5/8 29.06 5 6 8 10
•5/8 o 5 6.5 9

The thickness of each plate shall not vary more than 0.04
in. 'undox •fcViA.t orderedv

Table 8. - Permissible Variations in Thickness, High Sheet Bra^s.

Tentative Specifications, American Society for

Testing Materials, 1930

Thickness

,

American Wire
Gase No.

Thickness, in.

Width. In.

Up to 5
incl.

Over 5
to 8 incl.

Over 8 to
11. incl.

Over Uto
14. incl

.

0000 to 0,inol. 0.4600 to0..32i^8 10.0044 10.0048 10.0051 10.0055
Below 0 to 4, incl

.

0.3248 " 0.2043 10.0039 10.0043 10.0046 10.0050
ft 4 " 8 0.2043 " 0.1284 10.0034 10.0038 10.0041 10.0045
tt 8 ”14’ " 0.1284 " 0.0640 10.0029 10.0033 10.0036 10.0040
n 14 "is; " 0.0640 " 0.0403 10.0025 10.0029 10.0033 10.0037
n 18 "34 " 0.0403 " 0.0201 10.0020 10.0024 10.0028 10.0032
" 2«* "28[ " 0.0201 " 0.0126 10.0016 10.0020 10.0024 lO. 0028
" 28 "32, " 0.0126 " 0.0079 10.0013 10,0017 10.0020 10.0024
" 32 "35, 0.0079 " 0.0056 lO.OOlO 10.0014 10.0017 10.0022
" 35 "38, " 0.0056 " 0.0039 10.0008 10.0012 10.0015 10.0019

The standard method of specifying thickness shall be in

terms of the American Wire G-age (Bro'wn and Sharpe) .
When the

thickness is specified in either common or decimal fractions of

an inch, the tolerances shall be those of the oorrespondi'ng

group of American Wire Gage sizes in this table.
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Table 9. - Permissible: Variations in Thickness of Aluminum
Sheet

1 2 ^ _ 3 4 5. .

Flat sheet Coiled s^e t
Gage A.S.T.M.Tenta- Aluminum Co. Aluminum Go.
No. Thickness tive Specif ica- of America, of America,

tioiis. 193.9 1922 1922
Inches 3’nches inches Inches

1/4 in. to 4 0.25 to 0.2043 lO.OlO
5 " 9 .1819” .1144 1 .006

10 " 13 .1019" .0720 i0.003 1 .003 10.003
14 " 17 .0641" ,0453 1 .003 1 .0025 1 .003
18 " 21 .0403" .0255 1 .002 1 .0025 ; ,002
22 ” 24 .0253" .0201 1 .002 1 .002 1 .002
25 & 26 .0179" .0159 1 .002 1 .0015 1 .002
27 & 28 .0142" .0126 1 .0015 1 .0015
29 & thinner .0113 &. less I .0015 I .001

IV. TIN AND TERNE PLATE

1. Tin Plate Gage

Tin plates, which consist of soft sheet steel ooatscL ’’^ith

tin and Terne plates in which the coating is approximately SSfo

tin and ?5fo lead, are measured in a unit of area known as the
base box. This is an old English unit amounting to 31.360 square
inches and is independent of thickness (which is always hhown
on the packing box;. Tin plates are customarily made in sizes
of 10 X 14 inches encj multiples thereof, the most commonly used
sizes being 14 x 20 and 20 x 28 inches. The base box corresponds
to 113 plates, 14 x 20 inches.

In Table 10 are given the essential dimensions and trade
symbols of the Tin Plate Gage as published in the Reference Book
of the American Sheet and Tin Plate Coiipany. This gage is
established by long custom and the symbols noted in the table are
inherited from the British industry. It should be borne in mind
that the corrosion resisting qualities of both tin and terne plates
depend on the thickness of the coating rather than on the total
thickness of the plate. Tin plate comes in a number of grades
usually designated by "A”, "AAA”, " AAAA'- and so forth, the greater
the number of A’s in the symbol, the greater the coating. AAA tin
plate has approximately 3 lbs of tin coating per box. Terne plate
used extensively as roofing tin comes in coats of from 8 to 40
pounds per box.
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Table 10. - Tin Plate Gage

Trade
Symbol

Pounds
per

base box

Pounds
per

square foot
Approximat

thickne-s

55-pounds 55 0.253
Inches
0.0063

60- 60 .276 .0069
65- " 65 .298 .0075
70- " 70 .321 .0080
75- " 75 .344 .0086

80- ” 80 .367 .0092
85- " 85 .390 .0098
90- " 90 .413 .0103
95- ” 95 . 436 .0109
I C L 100 ,459 .0115

I G 107 .491 .0123
112-pounds 112 .514 .0129
118- " 118 .542 .0135
I X L 128 .588 .0147
I X 135 .620 .0155

D C 139 .638 .0160
2 X L 148 .680 .0170
2 X 155 .712 .0178
3 X L 168 .771 .0193
3 X 175 .804 .0201

D X 180 .827 .0207
4 X L 188 .863 .0216
4 X 195 .895 .0224
5 X L 208 .955 .0839

D 2 X 210 .964 .0241

5 X 215 .987 .0247
6 X L 228 1.047 .0262
6 X 235 1.079 .0270

D 3 X 240 1.102 .0275
7 X L 248 1.139 .0285

7 X 255 1.171 .0293
8 X L 268 1.231 .0308

D 4 X 270 1.240 .0310
8 X 27 5 1.263 .0316

^Assuming that tin plate weighs 480 lbs. per cu. ft.

0)

CO
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V. 2XN0

1. Sheet Zinc Gage

The Sheet Zinc Gage, commonly used by manufacturers of zinc
sheet in the United States, is given in Table The weights
per square foot for the thicknesses given are based on a specific
gravity of 7.19 grams per cubic centimeter of 448,9 pounds per
cubic foot.

Table 11. - Sheet Zinc Gage

1 2 3
Gase Wo. Thi ckness Weie:ht

Inches pounds
per sq.ft.

1 0.003 0.07
2 .004 .15
3 .006 .22
4 .008 .30
5 .010 .37
6 .012 .45
7 .014 . 52
8 .016 .60
9 .018 .67

10 .020 .75
11 .024 .90
12 .028 1.05
13 .033 1.20
14 .036 1.35
15 .040 1. 50
16 .045 1.68
17 .050 1.87
18 .055 2.06
19 .060 2.24
20 .070 2.62
21 .080 2.99
22 .090 3.37
23 .100 3.74
24 .125 4.68
25 .250 9.35
26 .375 14.03
27 .500 18.70
28 1.000 37.40
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VI. . MuNEL ME'WL

Monel metal is a non- corrodible, natural alloy, comparable with
3 , the better grades of steel in strength, tou.ghness and ductility.
^ Its composition is approximately 6?% nickel, 28^^ copper and 5'^ of
other elements. Monel metal sheets are rolled in thicknesses corres-
ponding to the thickness sizes of the U.S, Standard Gage for Sheet
and Plate Iron and Steel. The corresponding weights per unit area

,|
are given in Table 12 . Inasmuch as the U.S, sheet metal gage is

' striotly a weight gage, this practice vvith regard to sizes of monel
.! iBatal sheets represents a deviation from the standard practice.
Monel metal sheets are usually used to replace sheet metal, or steel
sheets coated with zinc, which come in sheet metal gage sizes. If
monel metal sheets were rolled to the same weight per unit area as
the sheet metal gage, the resulting thicknesses would be quite
different from standarwi steel sheet thicknesses, because of the
large difference in density of the two metals. This is the reason

I
given for the practice.
B The tolerances on thickness given in Table 12 are the practice
1 of the International Nickel Cempaay. v«lAen rolled to weight, their
tolerances correspond to shee': *s'ceel practice.

Table 12 . - Monel Metal

‘Based on a
approximate

1 1 2 3 4' "!)
I

Thickness ’^Weight ner square too
Number In frao- In decimal

of tions of parts of Tolerances In CTinoes In pounds
stage an inch an inch

2 17-64 0.2656 184-1/3 12 , 211
3 1-4 .25 10,008 183 11.493
4 15-64 .2344 1 . 003 171-3/4 10.774
5 7-32 .2168 1 .0u7 160-1/4 10.056
6 13-64 .2031 1 .007 148-3/4 9.338
7 3-16 ,1375 ; .005 137-1/2 8,619
8 11-64 .1719 1 .004 126 7.901

i ® 5-32 .1562 1 .004 114-1/2 7.183

1
10 9-64 .1406 1 ,004 103 6.465

^ 11 1-8 .125 1 .003 91-1/2 5.746
12 7-64 .1004 1 ,003 80-1/4 5.028
13 3-32 .0938 I .003 68-3/4 4.310

- 14 5-64 .0781 1 .003 57-1/4 3. 581
15 9-128 .0703 1 .003 51-1/2 3,232
16 1-16 .0625 1 .002 45-3/4 2,873
17 9-160 .0562 1 .003 41 2. 586
18 1-20 .05 I ,002 36-1/2 2.300
19 7-160 .0438 1 .002 32 2 . Oil

r&o 3-80 .0375 1 .001 27-1/2 1.724
21 11-320 .0344 1 .001 25 1.580

1 22 1-32 .0313 1 .001 22-3/4 1. 437

1 23 9-320 .0261 1 .001 20-1/3 1

.

29.3

|24 1-40 .025 : .001 18-1/4 1.149
|25 7-320 .0219 ; .001 16 1,005

1 26 3-160 .0183 I .001 13-3/4 0.863
I 27 11-640 .0172 12-1/2 .7901
28 1-64- 1 .0156 11-1/4 .7183

density of 8.85
ly 552 lbs. per

grams per cubic
cu.bic foot.

centimeter or
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VI. FOREIGN SHEET AND PLATE GAGES

li Birmingham Gage, B.G. (British Legal Standard)

The Board of Trade, Standards Department, England, passed an
Order in Council, on July 16, 1914, giving legal sanction to the
Birmingham Gage, B.G., for iron and steel sheets, hoops, etc. The
enumeration and sizes of the B.G. gage was first issued by the
South Staffordshire Ironmaster's Association March 1, 1884, and
came into more or less general use in the British sheet steel and
hoop iron trade. By 1914 the B.G. series of sizes was recognized
by most of the sheet steel rollers and galvanizers, and tin plate
and hoop iron manufacturers in England; and upon petition of
various Chambers of Commerce in the United Kingdom, the Board of
Trade proceeded to have the gage legalized. See Table 13.

3, Paris or French Gage.

The ’Jauge de Paris”, given in Table 8, is a gage for sheet
metal and wire, which has been in use in France since 1857. It is
a thickness gage established by custom. The weights of sheet iron
given in Table 8 are computed on the basis of 480 pounds per cu. ft.

Table 1*?. - British Sheet and Hoop Iron Standard Gage

1 . .. 1.

.

o
1 2 1 2

Equivalents Equivalents Equivalents
1 Descriptive in decimal Descriptive in decimal Descriptive in decimal
1 Number parts of an

inch
Number parts of an

inch
Number parts of

an inch

1 No. Inches No. Inches No. Inches

1 15/0 B.G. 1.000 8 B.G. 0.1570 30 B.G. 0.0123

1 14/0 B.G. 0.9583 9 B.G. .1398 31 B.G. ,0110

1 13/0 B.G. .9167 10 B.G. .1350 32 B.G. .0098

1 lS/0 B.G. .8750 11 B.G. .1113 33 B.G. .0087

I 11/0 B.G. .8333 12 B.G. .0991 34 B.G. .0077
I 10/0 B.G. .7917 13 B.G. .0883 35 B.G. .0069
I 9/0 B.G. .7500 14 B.G. .0785 36 B.G. .0061
1 8/C B.G. .7083 15 B.G. .0699 37 B.G. .0054

1 7/0 B.G. .6666 16 B.G. .0625 38 B.G. .0048

1 6/0 B.G. .6250 17 B.G. .0556 39 B.G. .0043

1 5/0 B.G. .5883 18 B.G. .0495 40 B.G. .00386

1 4/C B.G. .5416 19 B.G. .0440 41 B.G. . 00343

1 3/0 B.G. .5000 20 B.G. .0392 42 B.G. , 00306

1 3/0 B.G. .4452 31 B.G. .0349 43 B.G. . 00273
1/0 B.G. .3964 32 B.G. .03125 44 B.G. . 00242

1 B.G. .3533 23 B,G. .02782 45 B.G. .00215
2 B.G. .3147 24 B.G. .02476 46 B.G. . 00192
3 B.G. .3804 25 B.G. .02204 47 B.G. .00170
4 B.G. .2500 26 B.G. .01961 48 B.G. .00152
5 B.G. .2225 27 B.G. .01745 49 B.G. .00135
6 B.G. .1981 28 B.G. .015625 50 B.G. . 00120
7 B.G. .1764 29 B.G. .0139 51 B.G.

52 B.G.
. 00107
.00095

I

N.B, It is important that in all transactions in sheet and hoop
iron the initial letters B.G. should appear to distinguish the
Sheet and Hoop Iron Standard Gage from other gages.
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Table Paris or French Gage for Sheets and Wires.

1 3 3 4 5
Weight per Weight per square

Number Thickness Approximate square meter meter in pounds
of in thickness in kilograms, avoirdupois, sheet

gage millimeters in inches sheet iron iron

PI 5 0.15 0.0059 1.1533 3 , 5436
P14 .16 .0063 1 . 3303 3,7133
P13 .17 .0067 1.3071 3.8817
P13 .18 .0071 1.3840 3.0513
Pll .30 .0079 1.5378 3.3903

PIO .33 .0087 1.6915 3.7393
P 9 .33 '.0091 1.8453 3.8987
p e .35 .0098 1.9333 4.3377
P 7 .37 .0106 3.0760 4.5768
P 6 .38 .0110 3.1539 4.7463

P 5 .30 ,0118 3 . 3066 5,0853
P 4 .34 .0134 3.6143 5.7633
P 3 .37 .0146 3,8449 6.3718
P 3 .43 .0165 3.3393 7.1194
P 1 .46 .0181 3 . 5369 7,7974

P 0 .50 .0197 3.8444 8.4755
1 .6 .0336 4.6133 10 . 1706
2 .7 .0376 5.3833 11.8657
3 1-6 .0315 6.1511 13,5608
4 1.9 .0354 6.9199 15.3558

5 1.0 .0394 7.6888 16.9509
6 1.1 .0433 8,4577 18.6460
7 1.3 .0473 9.3366 30.3411

3 3 4 5

Number
of

gage

Thickness
in

millimeters

Appr oximate
thickness

in inches

Weight per
squa,re meter
in kilograms,
sheet iron

Weight per square
meter in pounds,
avoirdupois, sheet

iron

8 1.3 ‘.0513 9.9955 33 , 0363
9 1.4 .0551 10.7643 23.7313
10 1.5 .0591 :i.l.5332 35.4364
11 1.6 ,0630 12.3031 37.1215
13 1.8 .0709 15.8399 30.5117

13 3.0 .0787 15,3776 33.9019
14 3.3 . 0.866 16.9154 37.2921
15 3.4 ,0945 IS, 4533 40.6833
16 2.7 .1063 30.7598 45.7675
17 3.0 . 1181 2o . 0364 50

.

18 3.4 . 1.339 36.1430 57.6333
19 3.9 ( .1535 29.9864 66.1087
30 4.4 .1733 3"

. 8308 74.5341
31 4.9 .1933 .37.67.53 83.0596
33 5.4 .3136 41.5196 91.5351

33 5,9 .2323 45.3634 100.0106
34 6.4 . 3530 49.2084 108.4860
35 7,0 • .2736 5.3,8317 118,6566
36 V,6 .2993 5G.4350 138.8273
37 8.3 .3238 6,3 . 0433 138.9977

38 8.8 .3465 6'/
. 6616 149.1683

39 9,4 .3701 7:’,, 2749 159.3,308

30 10,0 .3937 76 . 3883 169 . 5094
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